In July 2017, twenty cattle of a free-grazing herd were found to be infested with leeches in the mouth. Main signs were bloody sialorrhea and/or a purple-red colour of the lower lip. Leeches, in a variable number (1 to 3) per animal, were found at the lingual frenulum or on the sublingual vestibular mucosa and were morphologically identified as Limnatis nilotica. To the best of our knowledge, this is the first report of cattle infestation by L. nilotica in Italy. Besides recalling the attention to leech infestation and suggesting its inclusion in the differential diagnosis of animals with suggestive signs, this short report also provides practitioners with easy-going morphological keys for proper diagnosis and discrimination among species.
doi: 10.1292/jvms. Upon physical examination cattle showed bloody sialorrhea and/or reddish colouring of the lower lip ( Fig. 1A) , weight loss and restlessness when the oral cavity was touched from the outside. At the opening of the oral cavity, a variable number of live leeches, one to three per cattle, were found attached at the lingual frenulum and/or on the sublingual vestibular mucosa ( Fig. 1B-C) . The leeches were detached and removed by a gentle traction with forceps, stored in plastic vials containing 70% alcohol and, thereafter, sent to the Unit of Parasitology at the Department of Veterinary Sciences (University of Messina, Messina, Italy) for identification. Once in laboratory, the leeches were observed under a stereomicroscope and photographed with the aid of a digital camera (AxioCam MRc, Carl Zeiss, Göttingen, Germany) mounted directly on the microscope. Additionally, some specimens were also routinely processed for scanning electron microscopy (SEM) as described elsewhere [38] and observed with an SEM Zeiss EVO 10 MA (Carl Zeiss Microscopy GmbH, Jena, Germany).
Twenty out of 60 cattle were found leech infested; the infestation was not associated with age of animals as either young (5-6 months of age) and adults (5-6 years) were found parasitized.
The leeches herein investigated measured 2.5-3.0 cm in length and 0.8-1.0 cm in width with dark green-black colour on the dorsal side and a lighter colour on the ventral side.
The well-developed posterior sucker ( Fig. 2B ) had a diameter equal to the maximum width of the body (1 cm), while the anterior sucker with three lobes was featured by a median ventral furrow (Fig. 2C ). The anterior sucker showed 10 eye spots arranged in lateral crescents. Triple jaws, consisting of one dorso-medial and asymmetrical pair of ventro-lateral jaws were observed inside the oral cavity and surrounded the oral opening ( Fig. 3B ). The jaws appeared rounded, soft and light grey with clearer spots. A number of papillae were observed on both sides of jaws ( Fig. 3C ) and a row of tooth craters, irregular in size, shape and spacing, was observed on their edge ( Fig. 3C ). Specifically, some specimens herein analysed showed 48 tooth craters for each jaw whereas other ones showed jaws owned 57 tooth craters each.
The morphological structures of the anterior extremity observed at the stereomicroscope were also described with SEM ( Fig. 4 ).
All the collected leech specimens were identified as L. nilotica according to morphological keys reported by Minelli [24] , Nakano et al. [28] , Negm-Eldin et al. [29] and Orevi et al. [31] .
Macro-and microscopic differences among the species H. medicinalis, L. nilotica and Haemopis sanguisuga are shown in Figs. 2A and 3A, in order to give a basic recognition guide to medicinal and non-medicinal leech species commonly found in Italian territory.
The genus Limnatis includes three species, namely L. nilotica, L. bacescui, and L. paluda [36] . The leech taxonomy, at the species level and higher, is in a revolutionary phase so far. Little care has been devoted till now to represent the genera in molecular studies by their type species, and the species by their topo-type populations, though this approach remains the most reliable tool for assuring the taxonomical identity of specimens. Molecular evidences are available for L. nilotica and for L. paluda [28] , whereas no molecular studies are available for L. bacescui. Despite the species in the genus Limnatis are well-known as nasal leeches, the taxonomic status of each is far from being clarified. Also, each nominal species of the genus Limnatis should be reviewed based on specimens collected from the type locality. The type locality of L. nilotica is Egypt, while L. paluda has been reported to occur mainly in the Middle-East [4, 10, 20] . The species L. bacescui was signalled only from its type locality, Romania (Dobruja) [22] .
To the best of our knowledge, the present article, for the first-time, reports cattle infestation by the leech L. nilotica in Italy. The morphological structures of the anterior extremity of the examined specimens, particularly the jaws and the number of tooth craters for each jaw allowed the identification to species level. Effectively, it has been stated that L. paluda possesses fewer tooth craters on each jaw (no. 30-47) compared to L. nilotica whose jaws own no. 45-60 tooth craters [21, 27] . In addition, L. bacescui possessed 50-54 teeth on each jaw [22] . Several surveys carried out in the Middle-East countries reported L. nilotica in a large number of animal species such as cattle, donkey, sheep, goat [5, 6] , camel [2] , dog [34] and humans [1] . Together all these findings suggest that L. nilotica is a generalist blood feeder rather than a host-specific parasite.
In Italy, this leech species has been reported in aquatic environment of Tuscany, Campania, Apulia, Basilicata, Sicily and Sardinia [24] . A case of L. nilotica infestation was described in human from Naples [24] and, more recently, in a dog from Apulia doi: 10.1292/jvms.19-0247 [33] . Although, respiratory disorders, anaemia and topical acute infection have been reported as dominant signs connected with L. nilotica infestation [7, 16] , the parasitized animals herein investigated showed bloody sialorrhea and weight loss. The cattle also showed restlessness when the oral cavity was touched from the outside probably due to damage of tissues caused by the leech.
In the current study from one to three leeches per cattle was found in the mouth; the low leech burden as well as their anatomical location could explain the moderate severity of clinical signs herein observed.
The variations in leech burden and location among infested animals may reflect the variation in the severity of signs [23] . A total of 19 leeches (4 leeches removed from the nostrils, 15 at necropsy) was reported as a cause of fatal hirudiniasis for cattle in Iran [25] . Bahmani et al. [9] isolated 6-7 leeches from sheep oesophagus as a cause of hemoptysis, anemia, chest pain, fever, vomiting and bloody sialorrhea. Three blood sucking leeches from nose were reported in a children patient as a cause of epistaxis [35] .
All the cattle examined in the present report were infested in the oral cavity. This finding is in agreement to what reported in previous surveys [8, 16] on livestock, and not surprising since L. nilotica is an aquatic species that inhabits lakes and streams. Particularly, the juvenile form of this species is smaller than the adult, and it swims on the water surface and can be easily ingested by humans or animals. Thus, it may enter the animal body through drinking from infested waters and most of them attach to the oral cavity or respiratory passages [14, 17, 37] . When infested cattle drink at pools, the fully gorged leech may detach itself into the water and perpetuate the life cycle. This leech species may stay inside the host for several weeks and it feeds on soft internal tissues, and has never been observed on external skin. The feeding habit of L. nilotica is related to the anatomy of its jaws which are soft and rounded with teeth flat-topped, rough-surfaced and smaller and fewer in number than those of other external feeder leeches that are able to pierce the skin's host [31] . Noteworthy, the attachment of this leech to host has been proven to be facilitated by the enlarged caudal sucker of L. nilotica that represents an adaptation phenomenon of the species that mediates the binding to moist mucous membranes [32] . The animals of the current report, in addition to common drinking troughs, also exploit puddles of rainwater or streams of drying rivers. It is well recognized that L. nilotica can survive two years floating on the water surface like small pieces of aquatic plants [33] . It is for this reason that leech infestations are frequently associated to unsafe habits, as drinking contaminated water. According to previous studies, the leech infestation herein reported concurs with the increased water temperatures of summer season (July). Effectively, an increased prevalence and intensity of infestation by L. nilotica on farm animals was reported in Libya during hot months probably due to the increased proportion of the total leech population (particularly the immature) with the increase of water temperature during summer [29] . In this regard, the first oral hirudiniasis in a stray dog was reported in Italy during summer as well [33] .
The current article reports the finding of L. nilotica in cattle in Sicily, a species of leech with a certain pathogenic degree and not previously reported in the area so far.
A straightforward description of the main morphological features of the leech is herein provided in order to propose simple keys that would allow proper diagnosis and easy identification. Further molecular studies and phylogenetical analyses are, however, advocated to corroborate the morphological identification and to better characterize the taxonomic position.
Veterinarians and farmers should take in consideration the possible livestock infestation with L. nilotica during the summer season and a timely recognition of the early clinical signs is mandatory to prevent the impairment of the animal's health and wellbeing.
